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(54) NOISE ELIMINATOR FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce exhaust resistance in a 
high sped rotation range for high output power by providing a 
control valve at the exit of a communication pipe for an noise 
eliminator to control exhaust gas pressure, which is formed with 
the first moving valve and the second moving valve forcibly opened 
by the first moving valve. 

SOLUTION: A control device to control exhaust gas pressure in a 
noise eliminator has a moving valve 13 put in a closed condition 
because the energizing force of springs 1 6, 1 9 is greater than the 
exhaust gas pressure when an engine is rotated at a low speed. 
When the engine is in a high sped rotation range and the exhaust 
gas pressure is greater, the moving valve 1 3 is open. At this time, 
a moving valve 14 is forcibly opened by the moving valve 13. When 
the exhaust gas pressure is at the maximum, the moving valve 13 
is open until it is in a horizontal condition to maximize the output 
of the engine. Offensive exhaust noise is thus reduced by passing 
exhaust gas through rectifying small holes in the moving valve 14 
and a mounting bracket 20 to rectify exhaust gas. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the silencer for internal combustion engines which said control unit is 
equipped with the 1 st movable valve, the 2nd movable valve, and a mounting bracket 
in the silencer for internal combustion engines equipped with the control unit which 
controls exhaust air pressure, and is characterized by said 2nd movable valve being 
pushed open by said 1st movable valve by increasing an opening with buildup of a 
mounting eclipse and exhaust air pressure to the outlet of the communicating tube of 
a silencer. 

[Claim 2] It is the silencer for internal combustion engines according to claim 1 with 
which said 1st movable valve can attach an end in a mounting bracket free [ rotation ], 
and the koro is characterized by a mounting eclipse and said koro being in contact 
with the inner surface of the 2nd movable valve at the other end. 
[Claim 3] Said 2nd movable valve is a silencer for internal combustion engines 
according to claim 1 characterized by being formed with a plate with a concave 
surface and the end being attached by said mounting bracket free [ rotation ]. 
[Claim 4] The silencer for internal combustion engines according to claim 1 
characterized by preparing two or more holes at said the 2nd movable valve and said 
mounting bracket. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the silencer used for internal 

combustion engines, such as an automobile. 

[0002] 



[Description of the Prior Art] In the gasoline engine (henceforth an engine) which is 
the internal combustion engine generally used for an automobile etc., silence with little 
noise is called for in the common activity revolution region of 750 revolutions per 
minute to the 2500 - 3000 revolution per minute of an idle revolution, and high power 
is called for rather than silence in the high revolution region of 3000 or more 
revolutions per minute. In order for most noise of this engine to be the exhaust sound 
discharged from an engine, to stop this exhaust sound and to demonstrate high power 
moreover, various devices were added to the silencer. 

[0003] As a silencer which fills this demand, conventionally, as shown in drawing 8 , 
there was a thing of a silencer equipped with the movable valve which controls 
exhaust air pressure in a silencer. In this silencer, it has attached so that the movable 
valve 32 may be energized with coiled spring 33 to outlet 31a of the exhaust gas of the 
communicating tube 31 in a silencer 30. Since the exhaust gas which this movable 
valve 32 will be in the condition of the energization force of coiled spring 33 having 
excelled, having forced the movable valve 32 on the communicating tube 31 side, and 
having closed Path R since exhaust air pressure is weak in a common activity 
revolution region, and is discharged outside from a silencer 30 is discharged via the 
large path Q of an exhaust back pressure, exhaust sound also becomes quiet. On the 
other hand, if an engine becomes the high revolution region of 3000 or more 
revolutions per minute, since exhaust air pressure will increase, from the energization 
force of coiled spring 33, exhaust air pressure becomes strong and the movable valve 
32 opens gradually. A flueway is parallelized by Path Q and Path R by this, and a flow 
noise is reduced with lowering of the rate of flow of exhaust gas. Moreover, since an 
exhaust back pressure also becomes small, an engine output comes to be 
demonstrated to the maximum extent. 

[0004] It is drawing 9 which showed the relation between the rotational frequency of 
this engine, and exhaust sound. In drawing 9 , an engine shows an axis of abscissa the 
number of revolutions (unit: rpm), and the axis of ordinate shows the magnitude (unit: 
dB) of exhaust sound. Moreover, a straight line q shows the property of exhaust sound 
when exhaust gas passes through said path Q, and a straight line r shows the property 
of exhaust sound when exhaust gas passes through said Path R and said path Q. 
These two straight lines q and straight lines r cross in [ P ] that an engine rotational 
frequency changes from a common activity revolution region to a high revolution 
region. That is, although exhaust sound is smaller than a straight line r and an engine 
engine speed shows silence in a common activity rotation region, from a straight line r, 
exhaust sound becomes large and, as for a straight line q, an engine engine speed 
becomes jarring in a high rotation region. Therefore, in the silencer, it needed to have 
the movable valve and exhaust gas needed to be controlled so that an engine engine 
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speed served as the property of a straight line q in a common activity rotation region 
and an engine engine speed served as the property of a straight line r in a high rotation 
region. 
[0005] 

[Problem(s) to be Solved by the Invention] However, although coiled spring 33 is 
opposed, it opens and it goes in the above-mentioned conventional silencer when the 
movable valve 32 opens Since the repulsive force of a spring 33 becomes strong the 
more on the property of a spring as the dotted line of drawing 7 shows the more the 
opening of the movable valve 32 in a high revolution region is not enough and the 
movable valve 32 opens As it became a high revolution region, it was dramatically 
more difficult to change into the condition (horizontal in drawing 8 ) of the load 
concerning the movable valve 32 having become large, and it having become difficult 
to open the movable valve 32, especially having opened the movable valve 32 
thoroughly. Therefore, the exhaust back pressure of a silencer became large and there 
was a problem that an engine output could not be demonstrated to the maximum 
extent, in a high revolution region. 

[0006] This invention offers the silencer for internal combustion engines with which it 
was made in view of the above-mentioned conventional trouble, the noise becomes 
quiet small in an engine common activity revolution region, a movable valve is 
thoroughly opened in an engine high revolution region, and an exhaust back pressure 
demonstrates high power small. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, when this invention increases an opening with buildup of a mounting eclipse 
and exhaust air pressure to the outlet of the communicating tube of a silencer, in the 
silencer for internal combustion engines equipped with the control unit which controls 
exhaust air pressure, said control unit is equipped with the 1st movable valve, the 2nd 
movable valve, and a mounting bracket, and it is characterized by said 2nd movable 
valve being pushed open by said 1st movable valve. Moreover, said 1st movable valve 
can attach an end in a mounting bracket free [ rotation ], and the koro is 
characterized by a mounting eclipse and said koro being in contact with the inner 
surface of the 2nd movable valve at the other end. Moreover, said 2nd movable valve 
is formed with a plate with a concave surface, and is characterized by the end being 
attached by said mounting bracket free [ rotation ]. Moreover, it is characterized by 
preparing two or more holes at said the 2nd movable valve and said mounting bracket. 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained based on drawing. The sectional view in which drawing 1 shows the silencer 



for internal combustion engines of this invention, and drawing 2 The perspective view 
and drawing 3 which show the control unit of the silencer for internal combustion 
engines of drawing 1 the part which shows the condition that the control unit of 
drawing 2 closed — the side elevation of fracture and drawing 4 some control units of 
drawing 2 — the sectional view showing the condition that the control unit of drawing 
2 opened the front view in which the front view of fracture and drawing 5 show the 
2nd movable valve of the control unit of drawing 2 , and drawing 6 , and drawing 7 are 
the correlation diagrams showing the relation of the exhaust air pressure concerning 
the aperture include angle of a movable valve and movable valve of a control unit of 
drawing 2 . 

[0009] First, in drawing 1 , the silencer for internal combustion engines of this 
invention has the inlet pipe 2 connected to one end face of the tubed silencer 1, two 
outlet pipes 3 and 4 connected to the other-end side, and the expansion chambers 7, 
8, and 9 divided by septa 5 and 6. Moreover, it has the communicating tube 10 which 
opens for free passage the expansion chamber 7 in which an inlet pipe 2 carries out 
opening, and the expansion chamber 8 in which an outlet pipe 3 carries out opening, 
and the communicating tube 1 1 which opens for free passage the expansion chamber 
9 in which an outlet pipe 4 carries out opening, and an expansion chamber 7. This 
communicating tube 10 is made into the path S of the exhaust gas by the side of an 
engine low revolution region, and at this time, exhaust gas flows to the communicating 
tube 10 and juxtaposition, the communicating tube 1 1 of another side being used as 
the path T of the exhaust gas by the side of an engine high revolution region. The 
control unit 12 is attached in outlet 1 1a of this communicating tube 11. 
[0010] The control unit 12 attached in the communicating tube 1 1 consists of 
mounting brackets 20 for attaching in said communicating tube 1 1 the 1st movable 
valve 13 which opens and closes the communicating tube 11, the 2nd movable valve 
14 to which this 1st movable valve 13 is in contact with the inner surface, this 1st 
movable valve 13, and the 2nd movable valve 14, as shown in drawing 2 . As shown in 
drawing 3 and drawing 4 , the path of pars-basilaris-ossis-occipitalis 13a by which the 
center section was formed in dished is formed almost identically to the bore of the 
communicating tube 1 1 , and where the 1 st movable valve 1 3 is closed, the 1 st 
movable valve 13 is constituted so that the exhaust gas which passes along the 
communicating tube 1 1 may be shut out. 

[001 1] Moreover, a pin 15 penetrates to edge 13b of the 1st movable valve 13 bottom, 
and it is supported to revolve by the guide walls 21 and 22 of the both sides of a 
mounting bracket 20 free [ rotation ] at it. Moreover, a spring 1 6 is wound, end 1 6a of 
this spring 16 is extended, the 1st movable valve 13 is energized, and the other end of 
a spring 1 6 is inserted in the notching 23 formed in the mounting bracket 20 by the pin 



15, and fixes a spring 16 to it. When an engine becomes a high revolution, the strength 
of this spring 16 has selected the spring against the load of conventional one half 
extent so that the 1st movable valve 13 may open thoroughly. Furthermore, the koro 
17 was attached in edge 13c of the 1st movable valve 13 upside, and this koro 17 is in 
contact with inner surface 14b of the 2nd movable valve 14. 

[0012] Since the whole is formed in a concave surface-like plate and rectifies exhaust 
gas on the whole surface as shown in drawing 2 , drawing 3 , and drawing 5 , two or 
more stomata have opened the 2nd movable valve 14. Up 14a of this 2nd movable 
valve 14 is attached in the walls 21 and 22 of the both sides of a mounting bracket 20 
free [ rotation ] by the pin 18. Moreover, the spring 19 is wound around this pin 18, the 
2nd movable valve 14 is energized, other end 19b of a spring 19 is extended [ end 19a 
of this spring 19 is extended, ], it is inserted in the notching 24 formed in the mounting 
bracket 20, and the spring 1 9 is fixed. The strong spring is selected from said spring 1 6 
so that the 1st movable valve 13 and the 2nd movable valve 14 may close [ an engine ] 
the strength of this spring 19 in a common revolution region. Furthermore, the koro 17 
of said 1st movable valve 13 is in contact with inner surface 14b of the 2nd movable 
valve 14, and as shown in drawing 6 , when this koro 17 slides on inner surface 14b, 
the 2nd movable valve 14 is pushed open by the 1st movable valve 13. 
[0013] The anchoring section 25 of the guide walls 21 and 22 with which the mounting 
bracket 20 which has attached the 1 st movable valve 1 3 and the 2nd movable valve 14 
in the communicating tube 11 guides actuation of the 1st movable valve 13 and the 
2nd movable valve 14 as shown in drawing 2 R> 2 and drawing 3 , and the 
communicating tube 1 1 is formed in one. The guide walls 21 and 22 were formed in 
sector tabular, and two or more stomata for rectifying exhaust gas have opened them 
in the whole surface. The holes 21a and 22a for inserting a pin 15 in the lower part of 
these guide walls 21 and 22 are formed, and the pin 15 which supports the 1st 
movable valve 13 to revolve is inserted. Moreover, the holes 21b and 22b for inserting 
a pin 18 are formed in the upper part of the guide walls 21 and 22, and the pin 18 which 
supports the 2nd movable valve 14 to revolve is inserted. 

[0014] In order to attach in the communicating tube 11, the anchoring section 25 of a 
mounting bracket 20 is formed in a cylindrical shape, and is attached in the 
communicating tube 1 1 by welding etc. Ramp 25a which opened this anchoring section 
25 to the funnel shape in the direction of said guide walls 21 and 22 is formed, and 
pars-basilaris-ossis-occipitalis 13a of said 1st movable valve 13 is settled in this 
ramp 25a. Thereby, when the 1 st movable valve 1 3 is closed, the leakage of the 
exhaust gas from the communicating tube is prevented. 

[0015] Thus, since the constituted control device 12 has the load stronger than 
exhaust air pressure by which the 2nd movable valve 14 has forced the 1st movable 



valve 1 3 on the anchoring section 25 according to the energization force of a spring 
16, and the energization force of a spring 19 when an engine is a low-speed revolution, 
as shown in drawing 3 , the 1 st movable valve 1 3 is in the condition of having closed. 
On the other hand, if an engine becomes a high revolution region, since exhaust air 
pressure will become strong, it becomes larger than the energization force of the 
spring 16 of the 1st movable valve 13, and the energization force of a spring 19 in 
which the 1st movable valve 13 is suppressed through the 2nd movable valve 14, and 
the 1st movable valve 13 opens. And if exhaust air pressure becomes max, the output 
of an aperture and an engine will come to be demonstrated to the maximum extent 
until the 1st movable valve 13 will be in a level condition, as shown in drawing 6 . 
Moreover, since exhaust gas passes the stoma for rectification of the 2nd movable 
valve 14, and the stoma for rectification of a mounting bracket, exhaust gas is 
rectified and the exhaust sound at this time can reduce the component of the jarring 
noise. 

[0016] Moreover, when the 1st movable valve 13 and the 2nd movable valve 14 open 
with exhaust air pressure, if the aperture include angle of the 1st movable valve 13 
and the relation of the exhaust air pressure concerning two movable valves are shown, 
it will become like drawing 7 . The axis of ordinate shows the load (Kgf) of the exhaust 
air pressure concerning a movable valve by the axis of abscissa of a graph showing 
the aperture include angle (degree) of a movable valve, and an engine rotational 
frequency (rpm) in drawing 7 , and it is **. Moreover, a continuous line shows the 
property of the movable valve of this invention, and the dotted line shows the property 
of the conventional movable valve. According to drawing 7 , as shown in drawing 3 the 
aperture start of the 1 st movable valve 1 3, since the 1 st movable valve 1 3 is 
suppressed by the part of the root of the 2nd movable valve 14 through the koro 17, it 
has aperture-come to be hard of the valve from the conventional movable valve. 
However, the more the 2nd movable valve 14 will open as shown in drawing 6 since the 
koro 17 of the 1st movable valve 13 keeps away from the part of the root of the 2nd 
movable valve 14 once it begins to open the 1st movable valve 13, the more it is an 
operation of a lever. The load for opening the 2nd movable valve 14 is not needed so 
much, but it is needed only in order for most loads to resist the spring 16 of the 1st 
movable valve 13 and to open it, and moreover, since the spring 16 is using the soft 
spring, it is fully opened by the far small load compared with the former. Therefore, 
since the silencer mentioned above has been closed in 2500 or less revolutions per 
minute of the common revolution region where exhaust air pressure is low, without a 
movable valve opening, it becomes quiet [ exhaust sound ], a movable valve opens 
thoroughly and an engine output is demonstrated in the high revolution region where 
exhaust air pressure is high to the maximum extent. 
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[0017] 

[Effect of the Invention] In the silencer for internal combustion engines equipped with 
the movable valve which controls exhaust air pressure by attaching this invention in 
the communicating tube of a silencer as stated above, and increasing an opening with 
buildup of exhaust air pressure When said control valve is equipped with the 1st 
movable valve and the 2nd movable valve and said 2nd movable valve is pushed open 
by said 1st movable valve In an engine common activity revolution region, the noise 
becomes quiet small, in an engine high revolution region, a movable valve is opened 
thoroughly, and an exhaust back pressure does so small the effectiveness that an 
engine output can demonstrate to the maximum extent. Moreover, by preparing two or 
more holes in said the 2nd movable valve and said mounting bracket, exhaust gas is 
rectified in an engine high revolution region, and the noise of exhaust sound can be 
reduced. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the silencer for internal combustion 
engines of this invention. 

[Drawing 2] It is the perspective view showing the control unit of the silencer for 
internal combustion engines of drawing 1 . 

[Drawing 3] It is the side elevation showing the condition that the movable valve of the 
control unit of drawing 2 closed. 

[Drawing 4] the condition that the movable valve of the control unit of drawing 2 
closed is shown — it is the front view of fracture a part. 

[Drawing 5] It is the front view showing the 2nd movable valve of the control unit of 

drawing 2 . 

[Drawing 6] It is the sectional view showing the condition that the control unit of 
drawing 2 opened. 

[Drawing 7] It is the correlation diagram showing the relation of the exhaust air 
pressure concerning the aperture include angle of a movable valve and movable valve 
of a control unit of drawing 2 . 

[Drawing 8] It is the sectional view showing the conventional silencer for internal 
combustion engines. 

[Drawing 9] It is the correlation diagram showing the rotational frequency of the 
engine of the conventional silencer for internal combustion engines, and the relation of 
exhaust sound. 



[Description of Notations] 

1 Silencer 

2 Inlet Pipe 

3 Outlet Pipe 

4 Outlet Pipe 

5 Septum 

6 Septum 

7 Expansion Chamber 

8 Expansion Chamber 

9 Expansion Chamber 

10 Communicating Tube 

1 1 Communicating Tube 

1 2 Control Unit 

13 1st Movable Valve 

14 2nd Movable Valve 

15 Pin 

1 6 Spring 

17 Koro 

18 Pin 

19 Spring 

20 Mounting Bracket 

21 Guide Wall 

22 Guide Wall 

23 Notching 

24 Notching 

25 Anchoring Section 
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